Morphological and functional adaptations of Fusobacterium nucleatum exposed to human neutrophil Peptide-1.
We recently demonstrated that Fusobacterium nucleatum can resist to human neutrophil peptide (HNP)-1 by decreasing its membrane permeability and increasing its proliferation and biofilm formation. In this continuation study, we aimed to further evaluate and explain these resistance properties by determining the morphological and functional adaptations of F. nucleatum, using transmission electron microscopy (TEM). Cultures of the type strain of F. nucleatum (ssp. nucleatum ATCC 25586) and two clinical strains (ssp. polymorphum AHN 9910 and ssp. nucleatum AHN 9508) were incubated without (0 μg/ml) or with four different test concentrations of recombinant HNP-1 (1, 5, 10 and 20 μg/ml). Membrane morphology and thickness, and cell (visualized by TEM), planktonic growth (measured in colony forming units), and biofilm formation (measured as total mass) were analyzed. Scrambled HNP-1 was used in planktonic growth and biofilm formation studies as a negative control. TEM analyses revealed a decrease in the outer membrane surface corrugations and roughness of the strain AHN 9508 with increasing HNP-1 concentrations. In higher concentrations of HNP-1, the strain AHN 9910 showed thicker outer membranes with a number of associated rough vesicles attached to the outer surface. Intracellular granules became increasingly visible in the strain ATCC 25586 with increasing peptide concentrations. With increased concentrations of HNP-1, planktonic growth of the two clinical strains was significantly enhanced (P < 0.001) and of the type strain significantly suppressed (P < 0.01). HNP-1 decreased the biofilm formation of the two clinical strains, AHN 9910 (P < 0.01) and 9508 (P < 0.001) significantly. Scrambled HNP-1 showed no effect on planktonic growth or biofilm formation of the tested strains. F. nucleatum has the ability to withstand the lethal effects of HNP-1, and the ultrastructural changes on bacterial membrane and cytoplasm may play role in this adaptive process.